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© Process for the manufacture of multi-ply absorbent paper sheets, and composite paper sheet 
products thus obtained. 




© Three layers of cellulose material unwound from 
three respective roils (1, 2, 3) are associated firmly 
with each other in a continuous process, and the 
composite sheet (15) thus obtained is wound up 
again. Each layer has complementary characteristics 
» whereby the final product (15) thus obtained can 

afford specific usages other than those of the in- 
dividual layers. More particularly, the two outer lay- 
^ers have a surface-finish granting smoothness and 
softness to the final product (15), while the inner 
layer has characteristics of resiliency, mechanical, 
^strength, high iiquid-absorbency and pre-established 

elasticity or compressibility performances. 
2 For manufacturing the composite product (15), 
^use can be made of cellulose layers of different 
origins and types, such as paper manufactured by 
°the conventional wet process or paper manufactured 
O-by any dry-forming process, or a combination of 
Hi types of paper produced by different processes. 



One or more layers may be submitted to any 
mechanical treatment (7, 8, 9) prior to said associ- 
ation in order to enhance the formation of pervious 
cells within the final composite sheet (15), whereby 
to create a -sponge-like" absorbing effect. 
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Specification 

This invention relates to a process for the con- 
tinuous manufacture of absorbent paper sheets of 
the single-use or the limited-reuse type, formed by 
two external or outer layers and one or more inter- 
mediate or inner layers of cellulosic material. 

In the field of absorbent paper for either house- 
hold and industrial use, called single-use or depos- 
able paper, and in the field of limited reuse paper 
products, called semi-durable products, the user 
requires features and performances that can hardly 
be combined with each other and with the resis- 
tance to liquids, such as. for example, strength and 
softness; high liquid absorption capability; me- 
chanical resistance in the wet condition; depres- 
sability; and so on. Thesejeatures can hardly be 
obtained in the same production step without re- 
sorting to complicated procedures the costs ot 
which are commercially uneconomical. 

One of the most difficult problems is to manu- 
facture very smooth absorbent products having 
good mechanical strength. 

The conventional most widespread system to 
enhance softness without compromising strength 
too much is to either emboss, calender or crinkle 
the cellulose web by means of a wrinkling device. 

These mechanical processes break many inter- 
fibre bonds. However, though the broken inter-fibre 
bonds in a formed web produce some smoothness 
(especially at the surface of a web due to the loose 
ends of the fibres), this procedure scarcely contn- 
butes to increase the volume, fluff and flexibility of 
the product, i.e. to decrease its density. Moreover 
crinkling is not actually a simple process and 
beyond certain limits, it may increase the surface 
roughness, thus giving the paper sheet thus pro- 
cessed an unpleasant feeling to the touch, which is 
detrimental to softness. 

Further systems which have been used to en- 
hance softness consist of the application of chemi- 
cal additives to the formed paper sheet, Dy means 
of spraying or dipping methods. 

A<= an alternative, it has been _ suggested to 
introduce said chemical additives directly into the 
cellulose pulp mix, or to use cellulose materials 
which have been obtained by the sulphite process 
and which, as is known, give- the paper a higher 
softness with respect to the paper made of cel- 
lulose resulting from the sulphate process, however 
with a decrease in the strength of the final product. 



According to a further known process of 
through-drying manufacture of paper, in order to 
obtain a soft paper product, a wet layer of fibres is 
pre-dried without compressing the fibres exces- 
s sivelv as in conventional processes, and is then 
dried and crinkled. By so doing, the fibres are 
compacted to a lesser extent and. therefore, a 
softer material is obtained. _ 
A further known system to enhance the soft- 
,o ness of the paper webs in the wet process consists 
of the introduction of particular debonder surfac- 
tants into the cellulose pulp mix. 

A multiple layer formation system is also 
known wherein, in the formation step, the cellulose 
, 5 layer is built up with two or more layers of fibers 
having different characteristics (length and type), 
with particular provisions whereby, for example, the 
shorter fibres are arranged exteriorly to grant 
"softness", and the longer fibres are arranged in- 
20 teriorly to grant strength to the assembly. 

All these systems imply extens.ve modifica- 
tions in the conventional production processes, with 
attendant increase in costs, and anyway they yield 
products which are the result of a compromise as 
25 to the desired characteristics. 

For example, in the through-drying process 
with debonders, the products tend to show low 
strength; in the multi-layer processes a neat sepa- 
ration between the two types of fibres cannot ac- 

30 tually be obtained. 

As to the purely mechanical processes, such 
as the association of three webs, either with or 
without embossing, the results which are obtamed 
are decidedly scarce. 
35 So for instance, in order to enhance the me- 

chanical resistance in the wet condition of a paper 
by a purely mechanical process it is necessary to 
add to its composition an increased amount of 
polymers which are apt to confere said properties 
40 but the addition of said increased amounts of such 
products automatically decreases the absorption 
capacity and the softness of the thus obtained 
paper product. 

Therefore, the main object of the present in- 
45 vention is to provide a process for the continuous 
manufacture of composite paper -sheets of the 
single-use or limited-reuse type, comprising two 
outer layers of high surface finish and at least one 
- inner layer having hrgh-absorbency and/or -me-- 
• so chanical strenght, without resorting to substantial 
plant modifications of the existing processes for the 
wet type and/or dry type manufacture of paper, 
preserving the peculiar characteristics of each layer 
so as meet the requirements of the users. 
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A further object of the present invention is to 
provide an absorbent cellulose product in the form 
of a multiple-layer or multiple-piy sheet by the 
process of the present invention, each layer having 
characteristics which can hardly be combined with 
those of the adjacent layer. 

According to a characteristic of the process of 
the present invention, the process comprises the 
steps" of "simultaneously" feedir^'frorrT an unrolling 
station at least three continuous webs of paper 
having different characteristics; subjecting at least 
one of said webs to a mechanical treatment such 
as for instance embossing, wrinkling o corrugation 
whereby to produce within the final multi-ply sheet 
product perviuous cells; assembling said three 
webs at an assembling station through the applica- 
tion of adhesive to the opposite surfaces of the 
webs being fed; and feeding the composite 
multiple-layer or multiple-ply sheets thus obtained 
to a final re-winding station. 

According to the invention, the said sheet or 
sheets may be subjected to the said mechanical 
_-treatment_either-beforeJDeing-delivered-at-said-un^ 
rolling station, or during their movement from the 
unrolling station to the said adhesive-applying sta- 
tion. 

The paper being utilized may be a wet-formed, 
pure-cellulose paper with either short or long fibres, 
optionally submitted to surface-finish procedures, 
or pure-cellulose dry-formed paper, dry-formed pa- 
per comprising pure-cellulose or other fibres or 
super-absorbent polymers, or low-cost, wet-formed 
paper variable contecnts of wood pulp and regen- 
- erated paper, and so on. 

According to a further characteristic of the 
present invention, advantageously, these types of 
paper may be previously submitted to calendering, 
embossing, wrinkli ng, printing, corrugating or simi- 
lar mechanical treatment intendedToHad^ 
^confere ^r^^^^jch^^en isti cs ~of jsoftness, 
^fehgthTstiffness, absorption, vofumeT appearance, 
etc. to one or more layers. 

The invention will be better undersood from the 
following description of some examples thereof, 
given by way . of illustration and not of limitation 
thereof, in which reference is made to the accom- 
panying drawings, in which: 

Figure 1 diagrammatically shows a plant for 
the production of a three-layers sheet product ac- 
cording to a first embodiment of the invention, and—" 

Figure 2 is a diagrammatical sectional view, 
in enlarged scale, through a three-layers sheet 
product obtained with the plant Of Figure "1." 

Figure 3 is a diagrammatically view of a 
plant similar to that of Figure 1, for the production 
of a four-layers sheet product according to another 
embodiment of the invention. 



Figure 4 is a sectional view, corresponding 
to the view of Figure 2, through a four-layers sheet 
product obtained with the plant of Figure 3. 



EXAMPLE 1. 

Production of a composite, three-ply. 
saridwich-type sheet whose outer' webs are formed 

70 of extremely white paper previously submitted to a 
wrinkling and calendering step to be granted a 
highly attracting appearance and handling features, 
and whose inner web is made of a wet-formed 
paper having high strength. 

75 The production process described above is 

carried out in the plant shown in Figure 1. This 
plant comprises a paper feeding station at which 
.the two outer paper webs are unwound, through 
driven roller pairs 4 and 6, from rolls 1 and 3, and 

20 the intermediate paper web is unwound from roll 2 
by means of the roller pairs 5. An embossing or 
corrugating station comprising three embossing 
rolier_pairs-7,-8~and-9,~is-provided-downstream-of- 



the roller pairs 4, 5 and 6, where the three continu- 
25 ous paper webs from roils 1, 2 and 3 are em- 
bossed. The thus embossed paper webs are there- 
after delivered to an adhesive applying station 
comprising the adhesive applying nozzles 10. 10', 
11 and 12, where an adhesive is applied on the two 
30 faces of the inner web and on the inner sides of 
the two outer webs. The glued webs are thereafter 
delivered to an assembling station comprising two 
cooperating rollers 13, 13' where the three continu- 
ous webs are assembled or associated together. 
35 and are finally delivered to a winding station 14 
where the composite sheet 15 thus obtained is 
wound up again. 

The characteristics of the webs being fed are 
as follows: 

40 

Outer webs: 



45 



50 



Type: calendered, wet-formed paper. 
Material: cellulose mix with long and short 
fibres. 

Degree of white: 84 
Substance: 14 gr/m2 



Inner web: 



55 



Type: wet-formed paper. 

Material: long-fibre cellulose and wood pulp. 

Substance: 18 gr/m2. 

Degree of white: 75 
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Adhesive utilized: cellulose ethers. 

The main characteristics of the resulting com- 
posite sheet are: 

-Longitudinal ultimate tensile strength (test piece, 
15mm): 600 g. 
-Degree of white: 84. 

-Depressability and feeling to touch, decidedly su- 
perior to those of the three webs of the individual 
materials. 

It is apparent that the final product has a highly 
attracting appearance and high characteristics of 
strength, absorption and depressability. 

A particular function in this achievement is ful- 
filled by the cavities marked A in Figure 2 which 
are created between the outer layers and the inner 
layer, giving the final composite product, together 
with the desired resilience, a high capability of 
absorbing and retaining liquids. 



-EXAMPLE 2: 

Production of a composite, three-ply, sandwich 
type sheet whose outer webs are formed of wet- 
formed, extremely white paper, one face of which 
(the face exposed to the view in the composite 
sheet) is provided previously with printed char- 
acters and decorations, and whose inner web is 
constituted of a dry-formed paper which has been 
embossed and has good strength when wet and 
has good absorption capability. 

The characteristics of the webs being fed are 
as follows: 



The main characteristics of the resulting com- 
posite sheet are: 

-water absorption capability: 350 g/m2 
-longitudinal ultimate tensile strength: 1000 g 
5 -depressabilitv and feeling to touch, decidedly su- 
perior to those of the three webs of the individual 
materials. 

Again, the small ceils resulting from the em- 
bossing, together with inherent absorption char- 
70 acteristics of the web constituting the inner layer, 
fulfil a sponge-like function for absorbing and re- 
taining liquids, while the outer webs fulfil an aes- 
thetic function (due also to decorative prints) and a 
containment function. 

15 

EXAMPLE 3. 

Production of a composite, three-ply, sandwich 
20 type sheet whose outer webs are constituted by 
wet-formed, extremely white paper of such a thick- 
ness as to be responsive to the "roughness" char- 
- -acteristics -of the intermediate layer, and whose 
intermediate layer is constituted by wet-formed pa- 
ss per having a lower aesthetic value and a good 
strength, submitted previously to a particular em- 
bossing giving the two faces of said inner layer two 
different surface conditions, one of the surfaces 
being "rougher" and the other being "smoother". 
3 0 The process -is performed by using a plant 

according to Figure 1 . However, the embossig step 
is omitted, since a previously embossed intermedi- 
ate layer is used. 

The characteristics of the webs being fed are 

35 as follows: 



Outer webs: Type: wet-formed paper. 

-Material: cellulose mix with long and short fibres. 

-Substance: 14 gr/m2. 



Outer webs: Type: calendered wet-formed paper. 
-Material: cellulose mix with short and long fibres. 
40 -Substance: 14 gr/rn2. 



Inner web: Type: dry-formed paper. 

-Material: cellulose with long fibres and synthetic 

polymers. 

-Substance: 35 gr/m2. 



45 



Inner web: Type: embossed wet-formed paper. 
-Material: long-fibre cellulose and semi-chemical 
pulp. 

-Substance: 1 8 gr/m2. 

-Embossing: ridges and depressions. 



Adhesive utilized: vinylic. 

50 



The production process is carried out in an 
assembling plant of the same type as that of the 
EXAMPLE 1. The speed of feed of the three webs 
or sheet-forming layers was 500 m/h. 



4 
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Adhesive used: cellulose ethers. 



The main characteristics of the resulting com- 
posite sheet are: 

-water absorption capability: 250 g/m2 
-longitudinal ultimate tensiie strength (test piece, 15 
mm): 800 g 

•Feel to touch: upper side: smooth 
lower side: slightly rough 
By virtue of the particular configuration of the 
inner layer; the composite sheet performs a good 
sponge-like function, and by virtue of the emboss- 
ing of the inner layer, which is transferred to the 
exterior thorugh the thinner outer layers, it presents 
two outer faces having different "roughness" levels 
so as to afford an alternative selection of use. 



EXAMPLE 4 

Production of a composite four-ply sheet in 
. whjch_ the_two_outer_webs ^are_f orm ed_by. _a-highly _ 
finished white paper. The process is perforned in a 
plant of the kind shown in Figure 3, which substan- 
tially correspond to the plant of Figure 1, with the 
exception that it is equiped with only two bobins V % 
2' each containing a two-ply web of paper. 

A composite four-ply sheet is formed having 
substantially a cross sectional structure as shown 
in Figure 4. 



EXAMPLE 5 - 

The same process as described in Example 4 
is perforemed, in the same plant shown in Figure 3, 
with the difference that bobin V contains a single- 
ply web, and bobin 21 contains a two-ply web. 



Claims 



70 



75 



20 



25 



30 



35 



40 



2. The process according to claim 1, in which 
the two outer layers have a high surface-finish and 
the inner layer or layers have a high assorbency 
for liquids and/or a high mechanical resistance. 

3. A process according to claim 1, wherein 
along the path of travel of said sheets between the 
unwinding station and the assembling station, 
means is provided to subject one or more of said 
sheets to a suitable mechanical treatment. 

4. A process according to the preceding 
claims, wherein the vyebs or layers of said compos- 
ite sheet are webs of paper obtained by wet- 
forming methods, or webs of paper obtained by 
dry-forming methods, or a part of said webs is 
constituted by paper obtained by dry-forming 

. methods and a part by paper obtained by wet- 
forming methods. 

5. A composite sheet of paper obtained with 
the process according to the preceding claims, 
comprising two outer layers of high surface finish, 
and at least one inner layer having high char- 
acteristics of absorbency and strength. 

6.- A -composite— sheet— according -to -claim -5, 

characterized in that said inner and/or said outer 
layers are submitted, prior to their assembling, to a 
mechanical treatment such as embossing, wrinkling 
or corrugation, whereby to produce within the final 
composite sheet pervious cells promoting a 
"sponge-like" absorption effect. 

7. A composite sheet according to claim 6, 
characterized in that the outer layers have such 
thickness and plasticity characteristics as to trans- 
fer the characteristics of said mechanical treatment 
of the inner layer" to the outer side of the "composite 
sheet, so as to give the two outer faces different 
feelings to the touch. 



1 . A process for the continuous manufacture of 
absorbent paper sheets of the single-use or 45 
limited-reuse type including two outer layers, and 
at least one intermediate layer, comprising the 
steps of subjecting at least one of the said paper 
sheets to a mechanical treatment like embossing, 
corrugating or wrinkling; assembling said sheets so 
with each other at an assembling station by the 
application of adhesives and/or by the use of me- 
chanical provisions; and feeding the composite 
multiple-ply sheet thus obtained to a final re-wind- 
ing station. 55 
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